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Introduction
Newcomers in Canada have been recognized to be at higher risk for dental disease and many other health problems at large [1] . With regard to dental health, lack of dental insurance was found to play a big role in the high prevalence of dental disease in this population [1] . However, even for those who had dental coverage through a governmental health benefit program, the underutilization of dental services for younger children has been very common especially the preventive services [2] . Low dental attendance may stem from the trending belief of immigrant families that professional care is needed only when a dental problem arises, rather than seeking out preventive measures [1] [2] [3] [4] . Preventive health behaviors have been frequently identified as having the potential to reduce mortality and morbidity during childhood [5] . Therefore, measures need to be taken to enhance the understanding of dental diseases and the importance of prevention among recent immigrants.
In Canada, African newcomers often face more settlement challenges than any other ethnic minorities maybe because of their particular health beliefs, values, and practices [6, 7] . A high prevalence of dental caries and a low rate of dental visits were reported among African immigrants' children [8] . Indeed, comparable to other health conditions, poor oral health status has been observed among African immigrants, especially newcomer families [7, 8] .
There are many ways to bring awareness and communicate knowledge to the public such as information pamphlets, individual letters, television campaigns, public workshops, and presentations [9, 10] . Each method has some advantages and disadvantages. With respect to recent immigrants, 2 Journal of Oral Diseases language and health literacy are two recognized barriers that would limit the impact of many existing dental education programs [9] . A community-oriented approach in the form of an interactive audio/visual workshop has been proven to be more successful than other traditional resources [11, 12] .
Theory-based educational programs have been proven to be more effective than non-theory-driven programs [13] . A widely used social cognition model is the theory of planned behavior (TPB) [14] . This theory suggests that behavior is predicted by intention to perform the behavior and also by perceived behavioral control when behavior is not under complete volitional control. Intention to perform the behavior is determined by three factors: (1) attitude towards the behavior; (2) subjective norm (perceived pressure from the significant others to perform or not to perform the behavior); and (3) perceived behavioral control (perception of the extent to which the behavior is within one's control measured in terms of self-efficacy and controllability in relation to the behavior). Taking into account the concept of the TPB, persuasive communication techniques can be developed and used in order to change cognitions often associated with certain behaviors [13] . Therefore, this theory is considered as an appropriate framework for planning behavioral change interventions [15] .
Astrøm and Kiwanuka used the TPB measures to investigate change in sugar snaking, tooth brushing, and oral health knowledge in primary school students following a combined atraumatic restorative treatment and an oral health education program [16] . They found that the combined interventional program improved students' level of knowledge, attitudes toward sugar restraint, and tooth brushing frequency [16] . The TPB measures also significantly predicted parental intention to reduce sugar intake and the occurrence of this behavior in their preschoolers [16] . Yet, there is a need to illustrate how the TPB constructs can be applied effectively in oral health intervention programs.
The purpose of this study was to assess the impact of an oral health educational workshop on parental knowledge about children's oral health and regular dental visits as well as their attitudes and perceived behavioral control toward preventive dental visits. We hypothesized that a theorydriven intervention aiming to improve parents' knowledge about prevention and their feeling and attitudes toward the importance of children's oral health and preventive dental visits, and their perceived behavioral control can significantly enhance their intention to take their child to the dentist in a foreseeable future.
Materials and Methods
An intervention was designed to enhance parents' motivations to engage in preventive practices including improving children's dental attendance and was based on a qualitative work previously conducted by Amin and Perez [17] . The intervention was in a form of a three-hour oral health education workshop involving a series of PowerPoint slides emphasizing the importance of oral health in general and baby teeth in particular. Some general information about the causes and consequences of early childhood caries (ECC) and preventive measures were also included. This was mostly achieved via visual images, videos, and texts incorporated in the PowerPoint slides and also included other materials, for example, worksheets and hands-on demonstrations, all of which were designed to be interactive where possible to engage participants and encourage discussion.
Participants were African parents of young children who had lived in Canada for less than ten years. Bilingual trained community workers identified and recruited the eligible participants and helped with the interpretation of the content of the workshop and administration of the questionnaires. The workshops were conducted in different community locations by a trained dentist who was involved in all aspects of the research process including the design phase and had been briefed to deliver the intervention in a standardized way. The impact of the workshop was evaluated using a preand a postintervention questionnaire developed based on the theory of planned behavior.
The primary outcome measure was parents' intention to take their child to the dentist within the next six months. Secondary outcome measures included both affective and instrumental versions of knowledge, attitude, and perceived behavioral control. The measure of subjective norm was not explored in the questionnaire as it was not designed to be a focus of the intervention. Parental knowledge about the identification, causes, and progression of dental decay as well as benefits of regular dental visits was measured by a scale of 1 to 30, with the higher score indicating more knowledgeable parent. Parental attitudes toward the importance of primary teeth, regular dental visits, and dentist's role in prevention of tooth decay were also assessed using a 1 to 10 score, with the higher score indicating a more positive attitude. Perceived behavioral control over taking a child to the dentist for prevention of dental decay in children was assessed using a scale of 1 to 6, with the higher score presenting more perceived control. The intention to take a child to the dentist was assessed by asking the question "how likely it is for you to take your child to a dentist within the next six months. " The responses were "unlikely, somewhat likely, and very likely" and scored 0, 1, and 2, respectively.
Data Analysis.
Descriptive statistics were obtained; frequency distribution was calculated and pre-and posttest means and standard deviation of each outcome measure were computed. The data were analyzed using the statistical package for social science 20.0 (SPSS 20.0, Inc., Chicago, IL). Paired t-test was used to compare the pre-and posttest mean score of individual outcomes. Correlation analysis was performed to determine the sociodemographic impact on intention of regular dental visit. Statistical significance was tested at the conventional level of = 0.05.
Results and Discussion

Results.
In total, 105 African origin parents (90% mothers and 10% fathers) participated in our study. 10 workshops were conducted comprising 10 to 12 parents in each workshop. Intervention was in a form of a half-day session of oral health education including three-hour interactive discussion plus administration of pre-and posttest questionnaires. More than half of the parents (53.3%) were originally from Somalia and the rest were from Ethiopia, Eritrea, and Oromo communities. About 77% of the families came to Canada as refugee, 49.5% had three or more children, 70% had less than completed high school education, and 39% reported a monthly household income of less than $2,000. Thirty-nine percent of the participants were single parents. About 52% of the children were reported to have dental insurance either through a government-funded program or employer sponsored dental insurance. However, 31% of the children never had a dental visit. The sociodemographic characteristics of the participants are presented in Table 1 .
When the matched pre-and posttests were compared, a significant improvement was found in parental knowledge after the workshop ( value < 0.05). The pretest knowledge scores ranged from 3 to 21 whereas the posttest scores ranged from 8 to 30. The mean knowledge scores significantly increased after the workshop ( = −14.7, df = 104, and < 0.05) ( Table 2 ). While 88.6% of the participants received a higher score after the workshop, the posttest score remained the same for 4.7% and went down in 6.6% participants. The knowledge of benefit of regular dental visits increased from 45.5% to 91.7% after the workshop; however, no significant change was found in the number of participants who identified sugary food and drinks as the cause of dental decay. Increased posttest score reflect the parents' improved understanding of early childhood caries. There was also a significant increase in the posttest attitude mean compared with the pretest ( = −4.8, df = 104, and < 0.05); 46.7% of the participants had a higher score in the posttest, 39.0% had the same, and 14.3% had a lower score after the workshop. About 85% of the participant in the posttest agreed that children should visit a dentist for checkup once a year and 90% acknowledged dentist's role in prevention of oral diseases as compared to 68% and 69% in the pretest.
The perceived behavioral control mean score significantly increased after the workshop ( = −5.0, df = 104, and < 0.05). While a positive change was found for 64.7% of the participants, the attitude score remained the same for 23.8% and reversed in 11.4%. About 23% of parents in the pretest indicated that they did not feel comfortable to take their child to the dentist; however, in the posttest, only 3.8% still felt uncomfortable taking their child to the dentist. Parents' intention to take their child to the dentist within 6 months was significantly improved after the workshop ( value < 0.05). About 75% of the participants indicated that they take their child for a dental checkup within 6 months in the posttest as compared to 38% in the pretest.
Parents' intention was significantly associated with improvement of their knowledge about early childhood caries, attitudes toward dental visits and professional care, and their perceived behavioral control ( value < 0.05) ( Table 2 ). The improved intention was more significant in participants with a refugee status, income higher than $2000/month, dental insurance, and a child born in Canada (Table 3) .
Discussion. Early childhood caries (ECC)
is a serious public health concern influencing children's well-being and their quality of life [18] . Children of low-income minority groups including ethnic minorities are at highest risk to ECC [19] . A number of studies have indicated that enhancing access to oral help services, while important, is not adequate to improve oral health of minority populations [9] . Therefore, efforts are required to promote and implement communitybased educational programs that are culturally sensitive and deliverable by the local community workers.
It has been shown that providing information through brochures, pamphlets, text messages, and lectures only has a modest impact on improving oral health-related knowledge and behaviors [9, 10] . Mothers who participated in oral health workshops demonstrated significantly more increased knowledge and improved behavior than those in the control group who only received oral health information through pamphlets [10] . Similarly, in our study, a hands-on educational workshop was successful in improving parental knowledge, attitude, PBC, and intention towards preventive dental measures for their children. Therefore, a combined provision of information through written materials or lectures and hands-on demonstrations is more successful in enhancing participants' uptake and, thus, is recommended for oral health promotion programs [10, 20, 21] . Using interactive audio/visual methods in community-oriented workshops would minimize the language and health literacy barriers in education of newcomers and has been shown to be more effective than other conventional approaches for this population [9, 22] . In this study, we invited parents to participate in the workshops because young children are greatly influenced by their parents' behaviors [10] . Therefore, providing required information and culturally appropriate training to parents may improve children's oral health. It has been reported that children whose mother had a higher level of dental health knowledge presented healthier oral health practices [10, 23, 24] . For instance, tooth brushing frequency was higher for children who received mother's supervision [25] . While dental health education programs for school children have been successful in increasing their knowledge about dental health, they did not result in improved behavior at home [26] . Therefore, in order to improve oral health of children, educational interventions should involve parents as well.
The sociodemographic profile of parents in this study was characterized by family structure, level of education, immigration status, income, children's birth place, and duration of living in Canada. While dental care seeking behavior for children has been reported to be considerably affected by their mothers' education and higher family income [27, 28] , we did not find a significant correlation between improved intention to seek dental care for children after the workshop and parental education. However, the intention of parents with a higher monthly income was more likely to improve after the educational workshop than that of those with a lower income. The workshop did not significantly change the intention of single parents either. Perhaps, low-income single parents have to deal with more barriers that would adversely affect their intention of performing behavior, so our result would not necessarily indicate that the workshop was less effective for these families. The intention to visit a dentist regularly significantly improved among the participants whose child was born in Canada as compared to the non-Canadian born child. This could be because of the training that expecting parents receive about oral health of infants and toddlers through pre-and postnatal programs available in the Pregnancy Care Centers in Canada. Those parents seem to be more motivated to seek regular dental care for their children. The workshop was also more effective in improving the intention of parents who had lived in Canada less than 5 years as well as those with a refugee status. Being a newcomer, in general, and a refugee, in particular, has been considered as barrier to access dental services and dental attendance [8] . This could be because of newcomers' lack of information or misperceptions about the existing publicly funded resources. The detailed information about the Alberta Health Benefit programs provided in the workshop, including the application process, eligibility criteria, and covered dental services might have motivated these families to consider taking their child to the dentist.
Theory-driven interventions are based on the premises that it is possible to change cognitions and that those changes in turn will encourage changes in future performance [13] . TPB is a widely used social cognitive model stating that health-related behaviors can be predicted by the intention [14] . Stronger attitude, social norm, and perceived behavioral control have been proven to result in performing orally healthy behaviors [28] . Increased knowledge about a behavior has also been a predictor of improved attitude [29] . Parental intention to control their preschoolers' consumption of sugary snacks and the performance of this behavior were successfully predicted by TPB constitutes [6] . School-based educational workshop has been proven to be effective in improving oral health knowledge and attitudes toward less sugar intake and more frequent brushing in primary school children in Tanzania. The TPB constructs also significantly influenced the intention towards sugar resistance following the completion of an intervention program, which aimed to improve students' attitudes and knowledge about sugar snack consumption [13] . Therefore, knowledge as an independent component can also significantly affect the intention [29, 30] . Our results, consistent with previous studies, demonstrated a positive correlation between parental oral health knowledge, attitudes, and perceived behavioral control and their intention (Figure 1 ). However, some participants had lower scores in the posttest that could be because of their limited English skills even though the bilingual community workers were available to help with interpretation of the workshop content and the questionnaires.
While parental knowledge regarding early childhood caries and the importance of oral hygiene and routine dental checkups in prevention of this chronic disease considerably improved in the posttest, no significant change was found in identifying sugary food and drinks as the cause of dental decay because the majority of the participants were wellaware of this caries risk factor in the pretest. Perhaps, in the educational programs for recent immigrant parents, more emphasis should be placed on improving parental skills and their strategies to control their child's eating habit instead of providing information about the cariogenic effect of surgery food or drinks.
This study had some limitations that need to be acknowledged. First, our sample size was too small due to difficulties in recruiting eligible participants, even though our community collaborators had a strong network within the target communities. Conducting the workshop itself was also challenging because of the participants' low English proficiency and literacy level despite the presence of bilingual community workers who were there to help with the interpretation of the contents of the workshop. Interpreter's bias was also another limitation that might have influenced 6 Journal of Oral Diseases the participants' responses. In addition, we only evaluated the impact of the workshop on parental intention to take their child for a regular dental care, but we do not know if the intention resulted in performing the behavior. A continuous reinforcement of the behavior of interest in multiple workshops maybe required for parents to translate their intention into action.
Conclusions
A one-time workshop was effective in improving parental attitude, perceived behavioral control, and oral health knowledge among African newcomers. Improved knowledge, attitude, and behavioral control resulted in a positive intention towards preventive dental visits for young children. However, a one-time intervention may not be adequate when retention of knowledge and change in behavior are the intended goals. In order to be more sustainable and effective, oral health educational programs should be integrated in ongoing community initiatives.
